The consumption of alcohol in most parts of the world has increased over the years along with the importance of cirrhosis as a cause of death. In Great Britain national statistics have documented a steady increase in the quantity of alcohol drunk over the past twenty years, particularly during the last decade, and there has also been a rise in the incidence of alcoholic cirrhosis. A survey from Birmingham covering the years 1964 -1969 (Jain et al. 1973 showed that 51 % of cases of cirrhosis were attributed to heavy drinking in contrast to 33 % for the period 1959 -1964 (Stone et al. 1968 , and in a more recent study from South London the proportion of alcoholics amongst cirrhotics had risen still further to 65 % (Hodgson & Thompson 1976) .
Patterns ofAlcoholic Liver Injury
The toxic effects of alcohol on the liver can be divided into three main types: fatty infiltration, alcoholic hepatitis and cirrhosis.
Fatty infiltration of the liver is the earliest lesion which can be detected and probably results from interference by alcohol with hepatic triglyceride metabolism. Experimental studies have shown that fatty liver can develop in normal volunteers fed noninebriating quantities of alcohol for a week or more (Lieber 1967) . Histologically large fat vacuoles are seen within hepatocytes, initially in the centrilobular area but involving the entire liver lobule in advanced cases.
Uncomplicated fatty liver is generally considered to be a benign condition readily reversible when alcohol is withdrawn. However, deaths from fat embolism in association with this condition have been reported in American alcoholics and Negro women appear to be particularly susceptible (Kramer et al. 1968 ).
Alcoholic hepatitis is characterized by necrosis of hepatocytes with inflammatory cell infiltration. Eosinophilic intracellular inclusions, known as alcoholic hyaline, are generally detectable in a proportion of the liver cells (Lischner et al. 1971) . Fatty change is also generally superimposed on these changes. A variant of alcoholic hepatitis, characterized by a predominantly centrilobular distribution of necrosis which may lead to centrilobular fibrosis, is termed sclerosing central hyaline necrosis (Edmondson et al. 1963). Mortality from alcoholic hepatitis has been reported at between 10 and 30%, the outlook for sclerosing central hyaline necrosis being particularly poor (Galambos 1972a , Hardison & Lee 1966 and deaths are generally associated with hepatic encephalopathy, severe infection and gastrointestinal bleeding. The degree of abnormality in liver function tests provides some indication of the likely outcome, and in particular prothrombin time prolongation which precludes liver biopsy indicates a poor prognosis (Hardison & Lee 1966 , Porter et al. 1971 . The treatment of the condition is by general supportive measures. Corticosteroids have been tried but their efficacy is unproven (Porter et al. 1971 , Helman et al. 1971 .
Cirrhosis due to alcohol is classically micronodular in type with bands of fibrosis linking adjacent portal tracts and centrilobular areas to produce nodules of lobular size or smaller. However, with progression of the disease the cirrhosis becomes macronodular due to liver cell hyperplasia with regeneration nodules and the end result may be difficult to differentiate from cirrhosis due to other causes. The preseffce of marked fatty infiltration or a concomitant alcoholic hepatitis may aid the diagnosis but these features are often absent. Hyaline inclusions in the cirrhotic liver are not pathognomonic with an alcoholic etiology since they are also commonly found in primary biliary cirrhosis and hepatic Wilson's Disease (Scheuer 1973) . Often when these diagnostic markers are absent, the grounds for making a diagnosis ofalcoholic cirrhosis in a patient who happens to be a heavy drinker are no stronger than those of guilt by association. As a result some cases of cryptogenic cirrhosis may be wrongly attributed to alcohol.
Factors Determining the Development ofAlcoholic Liver Disease While epidemiological data leaves little doubt that alcoholism is associated with an increased risk of cirrhosis, it has been estimated that only 30 % of heavy drinkers will develop alcoholic hepatitis, and 10 % cirrhosis (Galambos 1974) . Indeed, although the majority of alcoholics have fatty changes on liver biopsy, it has been repeatedly demonstrated that up to one-third may have no demonstrable abnormality.
In the past, considerable emphasis has been placed on the possible role of associated malnutrition in the production of alcoholic liver injury. However, attention has recently been diverted away from these factors by and Lieber et al. (1975) who were able to produce alcoholic cirrhosis experimentally in the baboon despite a nutritionally adequate diet. There is also no evidence that the type of alcoholic beverage is important in determining whether cirrhosis will develop. Whenever a certain type of alcoholic drink has been particularly associated with cirrhosis, it has always been the most readily available, inexpensive, or socially acceptable form of alcohol (Lelbach 1976) .
Clinical and epidemiological studies (Pequingot 1971 , Eghoje & Juhl 1973 have demonstrated a rough correlation between severity of histological liver disease and the duration and extent of alcohol abuse, and there is also evidence that steady, continuous heavy drinking is more hazardous to the liver than sporadic 'binges' (Brunt et al. 1974) . However, there is very considerable overlap, suggesting that host factors are also important in determining the degree of liver damage that will develop.
The careful histological studies of Galambos (1972a) leave no doubt that alcoholic hepatitis is a potentially precirrhotic lesion. In a study of 61 patients with alcoholic hepatitis but no cirrhosis, reversal of the liver lesion was observed in 6 patients who abstained from drinking; progression to cirrhosis occurred in 23, the majority of whom had continued to drink but it is notable that 2 had become completely abstinent; and persistence of alcoholic hepatitis was observed with no progression to cirrhosis in the remaining 32 despite the fact that in many instances continued alcohol abuse could be documented. Thus, just as it is difficult to identify that minority of drinkers who are at risk from alcoholic hepatitis, it is also difficult to predict, once the lesion is established, those who will progress to cirrhosis.
The mechanism of liver cell necrosis in acute alcoholic hepatitis is not well understood, but one possibility is that it is due to direct toxicity of alcohol or one of its metabolites. Acetaldehyde, a major metabolite of ethanol, has been shown to exert toxic effects on many tissues (Schreiber et al. 1914 , Walsh 1971 , Cederbaum et al. 1974 and recently it has been demonstrated that alcoholic patients with liver disease have higher than normal levels of acetaldehyde in the blood after an alcohol load (Korsten et al. 1975) . Individual variations in susceptibility to alcoholic hepatitis could thus be related to genetic or environmentally induced differences in the metabolism of ethanol via potentially toxic derivatives. Recently, however, considerable interest has focused on the possible role of immunological mechanisms in the pathogenesis and potentiation of acute alcoholic hepatitis. Using the leukocyte migration technique, Zetterman et al. (1976) have produced evidence that the lymphocytes of patients with acute alcoholic hepatitis are sensitized to extracts of alcoholic hyaline, and more recently they have reported the existence of circulating antibodies to alcoholic hyaline in the plasma of patients with this condition (Kanagasundaram & Leevy 1976 ). These results are consistent with the hypothesis that alcohol or a metabolite disrupts hepatocellular metabolism which leads to the formation of alcoholic hyaline, and alters the configuration of the hepatocyte membrane protein rendering it antigenically foreign.
In certain predisposed individuals this may stimulate a cell-damaging immunological attack by lymphocytes. Susceptibility to alcoholic hepatitis would, therefore, be determined by individual differences in immune responsiveness as well as differences in ethanol metabolism. Perpetuation or progression of the lesion would be expected if the patient maintains the antigenic stimulus by continuing to drink, while conversely abstinence should be followed by resolution of the condition. Observations of the clinical and histological course of alcoholic hepatitis are in keeping with this concept, but it cannot explain why a minority of individuals progress to cirrhosis despite abstinence (Galambos 1972a ,b, Brunt et al. 1974 .
Recently it has been demonstrated that lymphocytes from patients with acute alcoholic hepatitis are cytotoxic to isolated hepatocytes (Cochrane et al. 1977) and that this cytotoxicity can be blocked by the addition of a purified liver-specific membrane protein. From this data it is clear that not only may an immune attack be directed against liver membrane antigens altered by alcohol, but in association with this there is a true autoimmune reaction against normal liver membrane proteins. Cytotoxicity was no longer present following clinical and biochemical recovery from alcoholic hepatitis. It has yet to be shown that in vitro cytotoxicity is a true marker of hepatocellular necrosis in vivo, but if this is so, an inability to suppress this autoimmune response after the withdrawal of alcohol in predisposed individuals could explain why there is rarely progression to cirrhosis despite abstinence. Such a mechanism appears to be important in the pathogenesis of chronic active hepatitis (Eddleston & Williams 1974) where there is considerable evidence that hepatic damage is perpetuated by an autoimmune attack on normal liver membrane proteins (Cochrane et al. 1976 ). Further support for the concept that immune reactions may be important in the development of alcoholic cirrhosis comes from recent observations that the incidence of serum autoantibodies is increased in patients with alcoholic hepatitis and cirrhosis (Cochrane et al. 1977; Bailey et al. 1976) . Conversely, in patients with fatty change, with or without fibrosis, these abnormalities were not present. A further parallel between alcoholic cirrhosis and chronic active hepatitis is in the distribution of histocompatibility antigens in the two diseases, for in both there is an increase in frequency in HLA B8 and an absence of HLA A28 (Bailey et al. 1976 ). It has been suggested that the increase in frequency of HLA B8 in chronic active hepatitis is because this antigen is linked to genes which promote abnormally elevated and prolonged antibody responses (Galbraith et al. 1976 ).
In an alcoholic such markers would predispose to a particularly intense immune reaction against liver membrane antigens altered by ethanol and would, therefore, be expected to be particularly common in those who have progressed to cirrhosis.
Role of Sex in Determining Susceptibility to Alcoholic Liver Injury
In Great Britain the overall increase in alcohol consumption over the past decade has been particularly marked amongst women (Libman 1975) and this has been paralleled by a rise in the proportion of women presenting with alcohol related problems (Sclare 1975) .
The suggestion that females may be particularly susceptible to alcohol-induced liver injury was first made by Spain in 1945 and other studies (Schaffner & Popper 1970 , Wilkinson et al. 1969 , Lelbach 1974 , Galambos 1972b , Pequingot et al. 1974 ) have supported this. We have recently analysed the histological patterns of alcoholic liver injury in male and female patients presenting to the Liver Unit at King's College Hospital between 1967 (Krasner et al. 1977 . This revealed that while there was a significant male preponderance of mild hepatic lesions (fat +fibrosis), a markedly higher proportion of females presented with cirrhosis and superimposed alcoholic hepatitis, and with central sclerosing hyaline necrosis (Table 1 ). This difference was especially marked in the under 45 age group.
Of the patients from whom a drinking history could be obtained, over 90 % of men, but only 65 % of women, admitted to a daily intake of at least 150 g alcohol, despite the fact that overall the women presented with more severe hepatic damage. Furthermore, the mortality for women who continued to drink was significantly higher than for males. Only 30 % of women who did not abstain, and who survived their first hospital admission, were alive at five years, in contrast to 72 % of men (Fig 1) . Moreover, the average age of death for women (51.8 years) was almost eleven years younger than for men (62.5 years). Even more disturbing, however, is the fact that women seem to benefit less from abstinence than men. In our series, all but one of the 16 males who died, and in whom a drinking history was available, had continued to drink. In contrast, nearly half of the women who died claimed a significant period of abstinence. Thus, not only are women particularly susceptible to the more severe forms of alcoholic liver injury but their prognosis is worse than for men, whether or not they abstain.
A possible explanation for these findings is that the immunological factors discussed above in relation to the pathogenesis of alcoholic hepatitis and cirrhosis are more active in women than men. One observation in support of this is the fact that the incidence of serum autoantibodies was particularly high in women, particularly those with alcoholic hepatitis and superimposed cirrhosis (Table  2 ). Further evidence in support of an autoimmune etiology is the fact that severe alcoholic hepatitis was found predominantly in women under the age of 45, who are also those principally affected by the autoimmune liver disease chronic active hepatitis (Sherlock 1975) . However, in our present state of knowledge the hypothesis is at best tentative, and if the management of patients with alcoholic liver disease is to be improved, there must be an improvement in our understanding of the factors which predispose to its development and progression. Walsh N J (1971) 
Endocrinological and Metabolic Effects of Alcohol
There is no shortage of literature on the effects of alcohol on endocrine function; the only difficulty is to know what to make of it. Much of the oft quoted information was obtained with unreliable and nonspecific techniques before the introduction of radioimmunoassay for the measurement of plasma hormone concentrations. Many of the observations were made under highly unphysiological conditions in animal species with different metabolic behaviour patterns to human beings. Other important sources of confusion in the literature are the extrapolation of information obtained from experiments employing acute or short-term administration of alcohol to long-term situations such as obtain in chronic alcoholism, differences in the response to alcohol by alcohol-habituated and alcohol-naive subjects and the failure to distinguish the endocrinological and metabolic effects attributable to alcohol per se from those secondary to tissue and, particularly, liver damage.
In human studies there has been a tendency to treat chronic alcoholism as a homogenous condition regardless of differences in drinking patterns, the type and quantity of liquor consumed and the interval between discontinuation of excessive alcohol consumption and the making of clinical observations on endocrinological and metabolic status, all of which can have a profound effect upon the results obtained. This paper is mainly concerned with the effects of alcohol use and abuse on adrenocortical, gonadal and pancreatic endocrine function.
Adrenal Hyperjunction
It has long been recognized that many of the classical physical stigmata of chronic alcohol abuse, namely the florid complexion, facial and trunkal obesity with slender limbs, thin skin and easy bruising, resemble those observed in patients with Cushing's syndrome and may lead to confusion between the two conditions ( Dillon 1973, 
